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DETAILED ACTION 

This action is in response to the amendment filed on 2/10/2008. 

Claim Rejections - 35 USC § 112 
Claims 16 and 17 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 

with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. The claims include the limitation that the objective lens is a solid immersion lens 
(SIL) shaped like a conical lens. Applicant's written description, however, only indicate that the 
objective lens being referred to in the claims (one having an NA greater than 1) is in fact a 
combination of two lenses, lens 21 and 22, when an SIL is in use (par. 58) such that lens 21 is the 
lens shaped in a conical shape (see pars. 80, and 75). Nowhere does the description show an 
objective lens made only of a single conical SIL lens having a numerical aperture greater than 1. 
Applicant's disclosure of an objective lens 4, is not a disclosure of an SIL lens as an objective 
lens formed in a conical shape, and applicant's disclosure shows that compound lenses are used 
with an SIL type (par. 58). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
maimer in which the invention was made. 



Application/Control Number: 10/826,733 Page 3 

Art Unit: 2627 

Claims 1, 2, 5, 8-9, 12-13, 16-17 and 22-23 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Knight et al (US 6243350) in view of Okubo (US 2003/0118936) 
and further in view of Nagoya et al (US 2003/0048740). 

Regarding claim 1, Knight discloses an optical recording system including a 
receding/reproducing optical head having an objective lens (fig. 30b) and an optical recording 
medium recorded and reproduced with irradiation of light thereon from said optical head, said 
irradiation of light being made by an objective lens of which numerical aperture is larger than 1 
(col. 35 lines 57-63, NA=NA of Objective lens (.65) x Refractive index of SIL (2) = 1.3), said 
optical recording medium comprising at least a silicon oxide layer and a recording layer being 
formed over a substrate, in that order (col. 37 line 12). Knight further discloses wherein said 
recording layer has formed thereon a protective layer of which refractive index is larger than a 
numerical aperture of said objective lens (SiN, col. 37 line 12 and lines 3-6). Although BCnight 
discloses that the any write-once, or phase change material can be used as the recording layer, 
he fails to disclose a silicon recording layer. In the same field of endeavor, Okubo discloses a 
recording medium with a silicon recording layer (par. 83). It would have been obvious to one 
of ordinary skill in the art to use a silicon recording layer as taught by Okubo in the recording 
medium taught by Knight. The rationale is as follows: One of ordinary skill in the art would 
have been motivated to use a silicon recording layer as a suitable write -once recording material 
since Knight (col. 29 lines 44-67) suggests using any suitable write-once recording material and 
Okubo teaches that silicon is a suitable write-once material. 

Further regarding claim 1, BCnight in view of Okubo fail to disclose an optical radiation 
source for emitting light having a wavelength of between 300 nm and 500 num, and that the 
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numerical aperture of the objective lens is larger than 1 when irradiated with a wavelength of 
substantially 400 nm. In the same field of endeavor, Nagoya discloses a light having a 
wavelength of 405 nm and an objective lens which has a NA of greater than 1 used with that 
light (par. 170). It would have been obvious to one of ordinary skill in the art at the time of the 
applicant's invention to use a light of 405 nm with an NA greater than 1 . The rationale is as 
follows: One of ordinary skill in the art would have been motivated to use a light of 405 nm in 
order to increase the recording density of the disc. 

Regarding claim 2, Knight in view of Okubo and Nagoya disclose everything claimed as 
applied above. Further in regard to claim 2, it is known that an inherent property of silicon is 
that it is oxidized when irradiated by a recording laser, and pits are formed by changing silicon 
to silicon-oxide by the recording laser. 

Regarding claim 5, claim 5 is rejected for the same reasons as claims 1 and 2 above. 

Regarding claims 8 and 9, Knight further discloses wherein the recording layer and the 
protective layer each have a refractive index greater than the numerical aperture of the objective 
lens (col. 35 lines 65-67). Furthermore, in the combination of Knight and Okubo, a silicon 
recording layer is provided as a recording layer and an SiN protective layer of Knight is used as 
the protective layer. Okubo further discloses wherein the silicon recording layer and an SiN 
layer have a refractive index that would be much greater than the numerical aperture of the 
objective lens when irradiated with a wavelength of substantially 400 nm (Table 1, page 6 and 
par. 91). 

Regarding claims 12 and 13, Okubo ftirther discloses wherein the refractive index of the 
silicon recording layer is up to 3.9 but fails to disclose wherein the refractive index is greater 
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than 4 (Table 1, page 6). It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have a refractive index of greater than 4. The motivation would 
have been: To apply a silicon recording layer with a refractive index greater than 4 as opposed 
to 3.9 in the course of routine engineering optimization/experimentation. Moreover, absent a 
showing of criticality, i.e., unobvious or unexpected results, the relationships set forth in claims 
12-13, the limitations are considered to be within the level of ordinary skill in the art. 

Additionally, the law is replete with cases in which the mere difference between the 
claimed invention and the prior art is some range, variable or other dimensional limitation within 
the claims, patentability cannot be found. 

It furthermore has been held in such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves unexpected 
results relative to the prior art range(s); see In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 
1934, 1936 (Fed. Cir. 1990). 

Moreover, the instant disclosiire does not set forth evidence ascribing unexpected results 
due to the claimed dimensions; see Gardner v. TEC Systems, Inc., 725 F.2d 1338 (Fed. Cir. 
1984), which held that the dimensional limitations failed to point out a feature which performed 
and operated any differently from the prior art. 

Regarding claims 16 and 17, the claims are interpreted in view of the 112 1st rejection as 
applied above. Knight further discloses wherein said objective lens is a solid immersion lens 
(SIL) shaped like a conical surface (figs. 6 and 7). 

Regarding claims 22 and 23, BCnight further discloses the limitations of claim 1 wherein 
the objective lens is defined as the single lens of the optical head closest to the optical recording 
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medium (SIL, col. 35 lines 61-65). The SIL of Knight has a refractive index of 2.00, and the 
NA of a lens is calculated as n * sin 0 (n being the refractive index of the material). Therefore, 
the maximum possible NA of the single SIL lens of Knight is found at 0 = 90°, resulting in an 
NA = n = 2 for ICnight's lens. This NA is less than the refractive index of the protective layer 
(SiN = 2.07) disclosed by Knight. 

Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Knight et al (US 6243350) in view of Okubo (US 2003/0118936) and Nagoya et al (US 
2003/0048740) and furtlier in view of Ueyanagi (US 6704250). 

Regarding claims 18 and 19, Knight further discloses wherein the objective lens includes 
an SIL (3012, fig. 30b), but fails to disclose wherein the SIL has a main component material 
selected from the group consisting of SrTiOa, Bi4Ge20i2, and Bi4Ge30i2. In the same field of 
endeavor, Ueyanagi discloses a condensing medium with a main component material SrTiOs 
(col. 6 lines 34-38 and ). It would have been obvious to one of ordinary skill in the art to 
provide an SIL disclosed by Knight with a main component material of SrTiOs. The rationale is 
as follows: One of ordinary skill in the art at the time of the applicant's invention would have 
provided an SIL with a main material component of SrTiOa as a simple substitution of one 
known element for another known element in the art which would yield predictable results. 

Claims 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Knight et al (US 6243350) in view of Okubo (US 2003/0118936) and Nagoya et al (US 
2003/0048740) and further in view of Yamada et al (US 5024927). 

Regarding claims 20 and 21, BCnight in view of Okubo and Nagoya disclose a recording 
medium with a subsfrate, a reflection film, a silicon oxide layer, a silicon recording layer and an 
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SiN protective layer as applied in the combination above. Knight in view of Okubo and Nagoya 
fail to disclose wherein the silicon oxide layer is formed directly on the substrate. In the same 
field of endeavor, Yamada discloses providing a recording medium with a substrate, a silicon 
oxide layer formed directly on the substrate (2, fig. 2), a recording layer formed directly on the 
silicon oxide layer (3, fig. 2), and a protective layer formed directly on the recording layer (4, 
fig. 2). It would have been obvious to one of ordinary skill in the art at the time of the 
applicant's invention to modify the medium disclosed by Knight in view of Okubo and Nagoya 
by eliminating the reflective layer as in Yamada. The rationale is as follows: One of ordinary 
skill in the art at the time of the applicant's invention would have eliminated the reflective layer 
in order as a simple substitution of one known element for another which would obtain 
predictable results (see Yamada, col. 9 lines 45-51). 

Response to Arguments 
Applicant's arguments filed 2/01/2008 have been fiiUy considered but they are not 
persuasive. 

Applicant's arguments with respect to claims 1,5, 12, 13, 18 and 19 have been considered 
but are moot in view of the new ground(s) of rejection. 

Applicant's arguments with respect to claims 8 and 9 are not persuasive because the 
combination of Knight and Okubo discloses the use of a Silicon recording layer and a Silicon 
Nitride protective layer. Okubo also discloses that a property of the materials in the 
combination is that a refractive index of Silicon and Silicon Nitride at 400 nm are greater than 
the NA of the lens system of BCnight. 
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Applicant's arguments with respect to claims 16 and 17 are not persuasive because the 
claims are not supported by the written description as discussed above. The claim recites that 
the objective lens is an SIL lens shaped like a conical surface, but the description only provides 
the use of two lenses when an SIL lens is applied. The disclosure does not describe the lens 4 
as an SIL lens formed in a conical shape, and only describes it as an objective lens. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TAWFIK GOMA whose telephone number is (571)272-4206. 
The examiner can normally be reached on 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Feild can be reached on (571) 272-4090. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Joseph H. Feild/ 

Supervisory Patent Examiner, Art Unit 
2627 
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